The type I interleukin-1 receptor acts in series with tumor necrosis factor (TNF) to induce arthritis in TNF-transgenic mice.
The pro-inflammatory cytokines tumor necrosis factor (TNF) and interleukin-1 (IL-1) have been shown to be primary mediators in the pathogenesis of chronic inflammatory joint diseases. However, the relative contributions of these molecules to the development and progression of disease is not known. In the present study, we have investigated the involvement of the type I IL-1 receptor in the development and progression of chronic arthritis in a previously described TNF-transgenic mouse model of this disease. A neutralizing monoclonal antibody to the murine type I IL-1 receptor was injected intraperitoneally three times a week from birth to 9 weeks of age. In the positive control group of untreated transgenic mice the incidence of arthritis was 100% after 9 weeks of age. The injection of normal hamster IgG did not influence the incidence or development of arthritis. In contrast, the injection of antibody to the type I IL-1 receptor completely prevented the development of arthritis. Clinical evaluation of disease was confirmed histologically, anti-receptor antibody-treated mice showed no sign of arthritic change. Moreover, the analysis of sera taken at the end of the study period showed that the neutralization of arthritis by IL-1 receptor antibody treatment was accompanied by significantly lower levels of circulating human TNF compared to the control groups and to untreated transgenic mice prior to disease onset. Taken together, these results show that IL-1 signaling blockade exerts a direct negative feedback effect on TNF production. Our results show that in TNF-transgenic mice the IL-1 receptor accepts the whole pathogenic load of TNF, thereby acting as a potent downstream mediator in the pathogenesis of chronic arthritis.